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(57) ABSTRACT 

The present invention concerns an interface and switching 
device for communication between a subscriber terminal 
installation (11) of an external network and an internal 
network (12), to which several physical entities (15, 16, 17) 
arc connected, comprising: 

a first transmission-reception interface module connected 

to the said terminal installation (U); 
a second transtnission-reception interface module con- 
nected to the internal network; 
several detection modules each fulfilling a function of 
detecting an action of putting in communication one of 
the said entities on the external network; 
a processing module, connected to at least one memory 
module, which manages the overall operation of the 
said device so as to permit an ordered management of 
the said subscriber terminal installation (11). 
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INTERFACE DEVICE FOR a second module providing the function of parallel 

COMMUNICATION BETWEEN AN handset off-hook detecUon, 

EXTERNAL NETWORK SUBSCRIBER'S a third module providing the function of busy tone 

TERMINAL INSTALLATION AND AN detection 

INTERNAL NETWORK 5 ^ fourth module providing the function of call waiting 

indication detection; 
these detection modules communicating and exchanging 

FIELD OF THE INVENTION data with the processing module; 

^ . ^ ^ a module for managing the protocol on the internal 
The present invenuon concerns a network mterface and network which is associated with the second 
switching device for communication between a subscriber transmission-reception interface module, the process- 
terminal installation of an external network, such as a switch jng module being connected via input-output ports to a 
telephone network, and an internal network, such as a home data exchange bus for communicating with this mod- 
network, ule; 

an input-output buffer circuit connected to the processing 
PRIOR ART 15 module so as to permit the connection of a man- 
In the context of the development of telecommunications, machine interface module, 
the mullipUcation of equipment and functions available with Advantageously, the device of the invention comprises a 
regard to terminal installations leads to a demand for an i^o^ule fulfilhiig the modem funcUoo, connected to die first 
increase in the possibiUlies of access to the telecommuni- "^^'^^^ module, to the fourth detecUon module and to the 
cation network, which makes the functioning of these instal- processing module, and makmg it possible notably to 
, , , ^ . , decode V23 mformation on an mcoming call and, where 
lations more and more complex, or even unmanageable. ^ . j- . i n- l i j *u • * «l 
^ * ^ ^ . necessary, to immediately off-hook and thus imtiate the 

For several years, the developments in equipment, making appropriate switching to one of the physical entities, 

it possible to manage or act at a distance via a network Advantageously, the processing module is connected to at 

supporting data exdianges, has enabled a multiplicity of 25 least one program memory module and to at least one 

applications to be foreseen. random access module making it possible to store inform a- 

The major drawback of such a multiplication of applica- lion peculiar to the internal network and/or information 
tions is an increased risk of repeated malfunctionings peculiar to the external network, information which may 
because of the lack of coherence in the instaUations and the notably be downloaded and updated via the external net- 
fact that there is no global management thereof. 30 work. , . . , , ^ . . 

- . ^ * u Li * * 1 u Advantageously, the module for managmg the protocol on 

It IS herefore necessary to be able to control such a ^j^^ internal network makes it possible I0 manage the dif- 

potenlial prohferaUon and thus preserve the prime capaciUes ^^^^^^ requests issuing from the internal network io accor- 

of the telecommunication network. ^j^nce with particular priorities. 

The object of the invention is to resolve these different Advantageously, the device of the invention comprises 

problems. software or physical means for managing possible conflicts 

between incoming calls issuing from the external network 

DISCLOSURE OF THE INVENTION ^nd requests to establish communication to the outside, 

The present invention concerns an interface and switching means making it possible to be self -powered, remotely 

device for communication between a subscriber terminal powered or powered by another entity in the internal 

installation of an external network and an internal network, network, and means making it possible to be configured and 

to which several physical entities arc connected, comprising: supervised via a man-machine interface, either attached or 

a first interface module for the transmission and reception detached. . . , , . 

ofdigitaldataoranaloguesignals,connectedtothesaid ^^^'^^fi?!i^ ""T?"^. telephone 

terminal installation; "^^^"^^^ ^^^^^ ^^^^^ °f 

, . - . 1 r i_ . * J ^ differentiated ringing, presentation of V23 messages in call 

a second mterface module for the transmission and recep- , 1 » c u u °* 1 

- ^ . , - , , . . . . . phase with a particular type field, such as a remote home 

tion of digital data or analogue signals, connected to the ^ , ^. « oo\ 1. *i. . *• f.u 

, ^ ^ ^ automation call (type 0x88), such as the presentation of the 

mtemal network; number of the caller (0x80), the presentation of the name (or 

a processmg module, connected to at least one memory identity) of the person (or calUng entity) (0x80) and other 

module, which manages the overall operation of the 50 services of direct selection on arrival on which notably the 

said device so as to provide a function of master of the switching function of the invention is based. 

said subscriber terminal installation by supervising ^h^ external network can also be taken from amongst the 

both the state of avaUability of the external network and following networks: integrated services digital network 

the stale of the internal network from and to which (iSDN),ArM (asynchronous transfer mode) network, xDSL 

requests and acknowledgements can amongst other ss (digital subscriber loop) network, GSM network, DECT 

things be exchanged, a physical enUty being connected network, DCS1800 network or UMTS (universal mobile 

only on authorisation from this processmg module: telecommunicaUons system) network. 

direcUy to the external network, -j^^ internal network can be a carrier current, twisted pair, 

or via this processing module, ^^^-^^^ ^^^^ radio network (CTO, CT2, DECT, GSM, 

this taking place after management of the pnonties by this eo DCS1800, PHS, UMTS, UHF etc). 

processor module; protocol for access to the internal network can be of 

characterised m that it comprises: gj^g (ESPRIT Home System), EIBus, PLAN or ITD 

several detection modules each providing a fiinction of (home-automation lelecomms interface (Oub P6rinum6ris)) 

detecting an action of putting in communication one of typ^ 

the said entities on the external networic: 65 _ 

a first module providing Ibe line busy detection BRIEF DESCRIPTION OF THE FIGURES 

function, RGS. 1 to 3 illustrate the device of the invention; 
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FIGS. 4 to 7 ilhxstrate the functioning of the device of the 
invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
As illustrated in FIGS. 1 and 2, the comm;mication device 
10 according to the invention for fulfilling an interface 
function between a subscriber terminal installation 11 of an 
external network and an internal network 12 comprises on 
the one hand an interface for connection to the external 
network, which can be the switched telephone network, and 
on the other hand an interface for connection to the internal 
network. 

FIG. 1 also depicts a switch 13, a man-machine interface 
module (MMl) 14, different appliances or entities 15, 16, 17 
disposed between the subscriber terminal installation 11 and 
a connector giving access to the internal network (18, 19, 
20). These entities can be, for example: a facsimile machine 
15, a microcomputer 16 or a printer 17. Two telephone sets 
21 and 22 are also connected to the subscriber terminal 
installation 11. 

FIG, 2 illustrates the different functions of the device of 
the invention. 

The device of the invention allows the ordered manage- 
ment of a telecommunication terminal installation in an 
external network. For this puipose, it is on the one hand 
connected to this external network and has available, on the 
other hand, a module allowing access to the internal 
network, which can for example be an electrical system in 
a dwelUng, on which it is capable of sending or receiving 
data in accordance with a previously defined protocol, 
coming from other physical entities Ei (here El and E2) 
connected to this same internal network, as illustrated in 
FIG. 4. These other entities can have requirements for 
telecommunications via the external network. 

The device of the invention comprises software means 
(priority, cyclic, random etc choices) or physical means 
(switch, power supply cutoff etc) for managing possible 
conflicts between incoming calls issuing from the external 
network and requests to establish communication to the 
outside. 

The device of the invention makes it possible to fulfil a 
master function by supervising both the state of the line of 
the external network and the state of the internal network, 
from and to which requests and acknowledgements can, 
amongst other things, be exchanged. The entities Ei con- 
nected to the internal network therefore have access to the 
external network. This access is under the control and 
authorisation of the device of the invention, which manages 
the different priorities. In idle mode, vis-a-vis an exchange 
on the external network, the entities Ei are disconnected, as 
illustrated in FIG, 4. On prior request from one of them or 
when there is an incoming call intended for one of them, the 
device of the invention manages all the actions of putting in 
incoming or outgoing communication. Any entity Ei is 
connected to the external network only on authorisation of 
the device of the invention. 

One embodiment of the device of the invention is illus- 
trated in FIG. 3. 

A first module 31 makes it s possible to manage the 
problems of interface in reception and transmission of 
digital data or analogue signals (for example voice) on the 
external networic side. This module 31 can have, amongst 
other things, as is well known to persons skilled in the art, 
a transmission circuit, a diode bridge, a DTMF (dual lone 
multifrequeocy) dialing circuit, and an off-hooking device. 

Through this module 31 there pass (in on*hook and 
off-hook mode) the information issuing &om the external 
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network (such as V23 frames) or the elements useful to the 
different detection modules 32, 33, 34, 35 and 36 (such as 
the voltage levels, or specific frequencies). 
These detection modules are: 
5 a module 32 fulfilling the line busy detection [LBD] 
function, where one of the principles used can be the 
comparison of line voltage with an idle reference 
voltage, a voltage which is stored in memory; 
a module 33 fulfilling the parallel handset off-hook detec- 
10 tion [PHOD] function, where one of the principles used 
can be the comparison of the line voltage with a 
reference voltage stored in memory, this in on-hook 
mode vis-a-vis the device of the invention, whilst an 
entity Ei is currently in communication and is therefore 
J 5 off-hook; 

a module 34 fulfilling the busy tone detection [BTD] 
function, one embodiment of which may be a filter for 
detecting the frequency 440 Hz in off-hook mode vis- 
a-vis the device of the invention; 
20 a module 35 fulfilling the call-waiting indication detection 
[CWID] function, one embodiment of which can be a 
filter for detecting the steady firequency 440 Hz in 
off-hook mode vis-a-vis the device of the invention, 
whilst an entity is in the course of communication and 
25 is therefore off-hook; 

a module 36 which fulfils the V23 modem function and 
can therefore be acted on directly by the modxde 31 or 
via the module 35 on reception of a V23 message after 
indication of call waiting. This module 36 makes it 
30 possible notably to decode V23 information when there 
is an incoming call (presentation of the number of the 
caller on STN, type of particular messages such as 
0x80, 0x82, 0x88 etc) and, where applicable (for 
example when the number of the caller is present in a 
35 Ust of possible numbers), to immediately off-hook (i.e. 
before the first ringing tones on STN (and thus to 
initiate the appropriate switching to one of the physical 
entities 15, 16, 17; "switching" meaning here "address- 
ing and then connecting the communication" to the 
40 entity concerned or "simply addressing** the entity 
concerned and asking it to connect itseff directly to the 
external network. 
All these modules 31 to 36 communicate and exchange 
data with a processing module 37 which fulfils the function 
45 of microcontroller and consequently manages the overall 
functioning of the system so as to provide a function of 
master of the said subscriber terminal installation 11 by 
supervising both the state of availability of the external 
network and the state of the internal network fi*om and to 
50 which requests and acknowledgements can amongst other 
things be exchanged. A physical entity 15, 16, 17 being 
connected only on authorisation of this processing module 
37: 

directly to the external network ("parallel" supervision of 
55 the communication established, interruption only pos- 
sible by command via the internal network), 
or via this processing module 37 ("serial'* supervision of 
the commimication established, interruption possible 
by mpture of data exchanges on the bus 43 or by 
60 command via the internal network), 

this taking place after management of die priorities by this 
processing module. 

This module 37 has a module 40 which represents the 
program memory of the device (ROM). 
65 It also has a module 41 which is a random access memory 
(RAM) or buffers necessary for managing conflicts or 
stacks. 
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The processing module 37 is thus connected to at least one 
program memory module 40 and to at least oae random 
access memory module 41 making it possible to store 
information peculiar to the internal network and/or infor- 
mation peculiar to the external network, information which 
can notably be downloaded and updated via the external 
network. 

This module 37 is connected via input/output ports to a 
data exchange bus 43 for comraimicating with a module 39 
which represents the entity for managing the protocol on the 
internal network, an entity which can also be a microcon- 
troller equipped with suitable peripherals. This module 39 is 
associated with the transmission/reception interface 38 for 
digital data or analogue signals (for example voice) con- 
nected to the internal network 12. 

The module 39 for managing the protocol on the internal 
network makes it possible to manage the different requests 
issuing from the internal network in accordance with par- 
ticular priorities (a protocol haviog to have a level 3 (OSl 
layer) and therefore making it possible to manage several 
physical entities 15, 16, 17; Ei during one and the same 
session). 

The unit consisting of the modules 38 and 39 can be 
removable and therefore exchangeable in the event of devel- 
opment of the protocol or of the support of the internal 
network 12. 

The module 42 represents the power supply unit consist- 
ing of batteries, a transformer and connections to the out- 
side. This module 42 is connected to the different modules 
making up the device of the invention although this is not 
depicted in FIG. 3 for reasons of simplification. 

An input/output buffer circuit 44, connected to the pro- 
cessing module 37, enables the man-machine interface mod- 
ule 14 to be connected directly to the device of the invention 
10. 

This man-machine interface module 14 can also be con- 
nected to the internal network. It is then connected to the 
module 37 through modules 39 and 38. 

By virtue of the line busy detection [LBD] module 32, the 
device of the invention can at any time know when there is 
on-hooking on the line on the part of an entity or another 
terminal on the line, and therefore when the line is available, 
as illustrated in FIG. 5. 

Once the connection, at the request or manifestation of a 
home automation entity for an outgoing call, and the com- 
munication have been established, the device of the inven- 
tion "hangs up" vis-a-vis the external network and allows 
the exchanges on the external network to continue in a 
transparent manner. 

By virtue of the module 33 for parallel handset off-hook 
detection [PROD], the device of the invention can know at 
any time when a "telephone" terminal 46, connected to the 
external network installation, has off-hooked and can there- 
fore demand, via the internal network 12, the immediate 
on-hooking of the entity El which is currently in commu- 
nication on the external network as illustrated in FIG. 7. 

By virtue of the busy tone detection [BTD] module 34, 
during an attempted outgoing call, the device of the inven- 
tion can "inlelUgenlly" manage the sequence of events: 
on-hooking, exchange of information with an entity in order 
to know whether or not it is necessary to make a new 
attempt, possibility of managing a time delay with a new 
attempt, as Dlustrated in FIG. 5. 

By virtue of the module 35 for detecting the call waiting 
indication signal (440 Hz) [CWID], the device of the inven- 
tion can note any time whether there is an incoming call 
waiting. The possible transmission of data in off-hook mode 
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(it is a telephone terminal or an entity which is here in 
off-hook mode) coupled with the call waiting indication 
signal enables the device, which is off-hook and is "spying" 
on the line, to obtain information on the incoming call 
s (nature, identity, etc), by virtue of its V23 reception modem, 
as iUnstrated in FIG. 6, 

In an advantageous embodiment, the device of the inven- 
tion has the following characteristics: 

internal functionalities BID, LBD, CWID, PHOD; 
jQ sub-module for access to the external network, for 
example: STN interface complying with current stan- 
dards; 

sub-module for access to the internal network (for 

example: CPL with EHS protocol); 
j5 function of processing data issuing from the internal 

network (suitable protocol); 
function of processing of incoming calls (in "line 

on-hook" or "line off-hook" mode): management of 

V23 information issuing from the STN network, pos- 
^ sibility of packeling in the protocol used on the internal 

network, off-hooking; 
function of processing of outgoing calls: off-hooking, 

dialling; 

function of possible storage of information necessary to 
the initiation of a call to the STN network; 

25 

function of possible storage of information necessary to 
the direct or indirect addressing of entities connected to 
the internal network. 
The device of the invention can be self-powered 

(batteries, cells, light sensors, etc), remote powered (via the 

external network) or powered via another entity in the 

internal network. In addition, it can be configured and 

supervised via a man-machine interface either attached (as 

illustrated in FIG. 1) or detached (remote configuration, 

downloading) (connected to the internal network 12). 
35 GLOSSARY 

BTD: Busy Tone Detection 

CM: Communication Module 

CPL: Carrier Ourenl on Power Line 

CWID: Call Waiting Indication signal Detection 
40 DECT: Digital European Cordless Telephone 

DLMS: Distribution Line Message Specification 

DTMF: Dual Tone Multi-Frequency 

EHS: European Home System 

EIBus: CEN TC 105 Protocol 
45 GSM: Global System for Mobile Communications 

ISDN: Integrated Services Digital Network 

LBD: Line Busy Detection 

MMI: Man/Machine Interface 

PHOD: Parallel Handset Off-Hook Detection 
50 PLAN: Power Line Automation Network 

RAM: Random Access Memory 

ROM: Read Only Memory 

STI: Subscriber Terminal Installation 

STN: Switched Telephone Network 
55 V23: Recommendadon V23 CCITT Blue Book: transmis- 
sion by phase coherence modulation 
What is claimed is: 

1. An interface and switching device for communication 
between a subscriber terminal installation (11) of an external 
6Q network and an internal network (12), to which several 
physical entities (15, 16, 17; Ei) are connected, comprising: 
a first interface module (31) for the transmission and 
reception of digital data or analogue signals, connected 
to the said terminal installation (11); 
65 a second interface module (38) for the transmission and 
reception of digital data or analogue signals, connected 
to the internal network (12); and 
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a processing module (37), connected to at least one 
memory module (40, 41), which manages the overall 
operation of the said device so as to provide a function 
of master of the said terminal installation (11) by 
supervising both the state of availability of the external S 
network and the state of the internal network from and 
to which requests and acknowledgements can be 
exchanged, said physical entities (15, 16, 17) being 
connected only on authorisation from this processing 
module (37): lO 
directly to the external network, 
or via the processing module (37), this taking place 

after management of priorities by this processor 

module (37); 
characterised in that it comprises: 
several detection modules (32, 33, 34, 35, 36) each 

providing a function of detecting an action of putting 

in communication one of the said entities on the 

external network: 

a first module (32) providing a line busy detection ^ 
function, 

a second module (33) providing a function of parallel 

handset off-hook detection, 
a third module (34) providing a function of busy tone 

detection, and ^ 
a fourth module (35) providing a function of call 
waiting indication detection; these detection mod- 
ules communicating and exchanging data with the 
processing module (37); 
a protocol module (39) for managing a protocol on the 
internal network which is associated with the second 
transmission-reception interface module (38), the 
processing module (37) being connected via input- 
output ports to a data exchange bus (43) for com- 
municating with the protocol module (39); and 
an input-output buffer circuit (44) connected to the 
processing module (37) so as to permit the connec- 
tion of a man-machine interface module (14). 
2. A device according to claim 1, comprising a modem 
modtile (36) fulfilling a modem function, connected to the 
first interface module (31), to the fourth detection module 
(37), and making it possible to decode V23 information on 



35 



an incoming caU and, where necessary, to immediately 
off-hook and appropriate switching to one of the physical 
entities (15, 16, 17). 

3. A device according to claim 1, wherein the processing 
module (37) is connected to at least one program memory 
module (40) and to at least one random access module (41) 
making it possible to store information peculiar to the 
internal network and information peculiar to the external 
network, information which may be downloaded and 
updated via the external network, 

4. A device according to claim 1, wherein the protocol 
module (39) for managing the protocol on the internal 
network makes it possible to manage different requests 
issuing from the internal network in accordance with par- 
ticular priorities. 

5. A device according to claim 1, wherein software or 
physical means for managing possible conflicts between 
incoming calls issuing from the external network and 
requests to establish communication to outside. 

6. A device according to claim 1, further comprising 
power supply means making it possible to be self-powered, 
remotely powered or powered via another entity in the 
internal network. 

7. A device according to claim 1, further comprising user 
control means making it possible to be configured and 
supervised via a man-machiae interface, either attached or 
detached. 

8. A device according to claim 1, wherein the external 
network is the switched telephone network. 

9. A device according to claim 1, wherein the external 
network is a network which can be taken from amongst the 
following networks: integrated services digital network, 
ATM network, xDSL network, GSM network, DECT 
network, DCS1800 network or UMTS network. 

10. A device according to claim 1, wherein the internal 
network is a carrier current, twisted pair, optical fibre or 
radio network. 

11. A device according to claim 1, wherein the protocol 
for access to the internal network is of the EHS, El Bus, 
PLAN or ITD type. 
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